Lipid peroxidation in the rat-liver S9 fraction: influence of membrane lipid composition.
These studies describe the influence of membrane fatty acid composition on peroxidation processes in rat-liver S9 fractions. Lipid peroxidation may be expected to affect enzyme activity and cofactors of importance for the performance of the Salmonella Mutagenicity Test, as well as to contribute to the formation of chemically reactive degradation products that are mutagenic. Lipid peroxidation products were measured as derivatives of 2-thiobarbituric acid (TBA). The amount of TBA-reactive compounds (TBA-C), formed during incubation of S9 fractions from rats fed a diet containing sunflower-seed oil, was 8 times higher than that produced in S9 fractions prepared from rats fed diets containing coconut oil or hydrogenated lard as their only sources of fat. S9 fractions from livers of Aroclor 1254 treated rats showed a marked increase in peroxidation yields for all 3 dietary groups investigated as compared to S9 fractions from non-induced animals. The coconut oil and hydrogenated lard dietary groups showed a 13-fold increase in the yield of TBA-reactive material, while a 2-fold increase was found for the sunflower-seed oil group. The variations in the glutathione (GSH) levels and the degradation of unsaturated fatty acids were also studied in response to Aroclor 1254 treatment, fatty acid composition of the diets and incubation at 37 degrees C. Pronounced variations in the GSH levels were observed in response to Aroclor 1254 treatment and incubation conditions. A positive correlation between production of TBA-reactive material and degradation of unsaturated fatty acids was verified for S9 fractions from the coconut oil and hydrogenated lard dietary groups. Furthermore, the effect of Fe2+ on lipid peroxidation was studied in all 3 dietary groups. The rate of lipid peroxidation was increased in all groups but only the coconut oil and hydrogenated lard dietary groups showed increased total yields of TBA-C upon administration of Aroclor 1254 to rats. Lipid peroxidation processes cause chemical alterations in liver homogenates. Therefore, these effects ought to be considered both in the preparation and in the use of the S9 fraction in different test systems.